Summary. The role played by the lamb in the regulation of maternal behaviour of the ewe around parturition was investigated in three experiments. In the first, the spontaneous manifestation of that behaviour was observed in parturient ewes when their lambs were swapped with either newborn or 12 to 24-hr old alien lambs. The ewes were undisturbed, or only slightly so, when their lambs were exchanged for alien newborn. In contrast, very obvious and significant differences were observed when swapping involved 12 to 24-hr old lambs. In the second experiment, ewes totally separated from their lambs at birth and for 12 hrs accepted a newborn alien lamb more readily than their own 12-hr old lamb at the time of reunion. In the third experiment, ewes were maintained in partial contact whit their lambs for 12 hrs and maternal behaviour was tested at that time. The ewes remained maternal up to the time of testing only if they could smell their lambs.
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It was concluded that some characteristics of the newborn lamb are necessary for the development of adequate maternal behaviour.
Introduction.
In sheep the onset of maternal behaviour is closely associated with parturition. At lambing the ewe immediately starts to lick the newborn lamb with the emission of lowpitch bleats (Collias, 1956 ; Hersher, Richmond and Moore, 1963) and suckles the young within one to two hours (Hulet, Alexander and Hafez, 1975) . Maternal behaviour can be seen even before parturition (Alexander, 1960 ; Arnold and Morgan, 1975) , apparently in association with the presence of oestrogens in maternal blood . These facts suggest that the birth of the newborn stimulates a pre-existing responsiveness in the dam. But the appearance of young not only allows the manifestation of maternal behaviour but also starts to influence the development of that behaviour. As the lamb changes rapidly in aspect and behaviour (Hulet et al., 1975) , it is likely that the characteristics of the newborn are of some importance in the display of an adequate maternal behaviour at parturition (Collias, 1956 ; Hersher et at., 1963 (Bosc, 1974) and has not been found to affect maternal behaviour (Poindron, Martin and Hooley, 1979) .
The results of the three groups are summarized in tables 1, 2 and 3. When the lambs were swapped at the birth of the first lamb (group 1), the ewes provided with a newborn alien did not differ from the controls in any of the behavioural traits studied (licking, aggression or bleating ; table 1). The proportion of ewes which accepted a lamb with no disturbance, as estimated by any of the above mentioned traits, was P = 0.03 and P = 0.0001, respectively). In addition, a mother-young contact of 30 min before the swapping also appeared to affect the acceptance of alien lambs. Although the group in which the lambs were swapped with an alien newborn did not differ significantly from the control group, the ewes showed a tendancy to accept an alien lamb less readily than the control (3.6 vs 6/6 ; P = 0.09). Such a trend was not observed when the lambs were exchanged at parturition (see table 1 : 10/11 vs 23/23 ; P = 0.3). Also, more alien lambs (newborn or « aged ») exchanged at parturition were accepted by ewes than when the exchange was effected 30 min later (see tables 1 and 2 : 3/6 vs 10/11 for newborn alien lambs, P = 0.1 ; 0/11 vs 6/16 for « aged » alien lambs, P = 0.03).
The third group (swapping at the birth of the second lamb ; (Poindron, Martin and Hooley, 1979) . However, these studies present a methodological difficulty. For example, in an earlier study Ten out of the 21 females tested with newborn lambs accepted them, while the others remained indifferent or actively rejected them. Of the group of ewes tested with their own 12-hr old lambs, only 8 out of 34 accepted them. The calculated probability for the difference between the two groups was P = 0.06. Therefore, it is possible that the characteristics of the lamb influence the estimation of the length of the sensitive period. However, the existence of that period is a well established fact, since ewes separated for 24 hrs from their lamb, 2 to 4 days after lambing, remain maternal, whereas the same separation at birth results in the fading of maternal responsiveness . Further evidence for the existence of a change in responsiveness inherent in the mother is that the proportion of post-parturient females accepting a lamb after a given length of separation can be modified by administering oestrogens to the mother, although the age (and thus attractiveness) of the lamb remains constant (20/20) as did those deprived of suckling and licking (group 2 ; 11/11). The proportion of ewes accepting their lambs in those two groups was significantly higher than in the control group (group 5 ; total separation ; P < 0.01). In contrast, the ewes which could not smell their lambs did not differ significantly from the controls (group 4 vs group 5 ; 2/14 vs 7/23 ; P = 0.94), despite the fact that they could see and hear their lambs. Similar results were found when the ewes were kept 1 meter away from their lambs, that is, where olfactory perception of the cues provided by the lamb was questionable (group 3 ; 7/14 vs 7/23 ; P = 0.2). However, it is interesting to note in this group, where some olfactory perception may have occurred, that the proportion of acceptances was situated midway between those ewes which could undoubtedly smell their lambs (groups 1, 2) and those of the group which could not (group 4). This difference between group 3 and groups 1 or 2 (P < 0.01) was significant and that between groups 3 and 4 (P = 0.051) nearly reached significance.
These experiments strongly suggest that olfactory cues provided by the young are important for the maintenance of maternal behaviour beyond the limits of the sensitive period. However, they do not determine whether the perception of olfactory information alone is sufficient, or whether other sensory cues are also necessary to the mother.
Conclusion.
Although the three experiments reported here each had a specific aim, they all underline in some way the important role played by the newborn lamb in the regulation of maternal behaviour during the hours following parturition. Temporary maternal responsiveness is largely under hormonal control in multiparous ewes (Le Neindre, Poindron and Delouis, 1979 ; Poindron and Le Neindre, 1979 ; (Hulet et al., 1975 ; Raksanyi, 1979 (Rosenblatt and Lehrman, 1963 ; Noirot, 1972) and may merit consideration when studying long-term development of the mother-young bond, such as the process of weaning.
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